Up to the present time,not many studies have been reported on the mechanism of salt and water secretion from the lacrimal gland.The most outstanding works among them are those performed by Denmark School1).KROGH, Lund and PEDERSEN-BJERDAARD2)first demonstrated with human eyes that the tears are isotonic with extracellular fluid and contain sodium in a concentration equal to that of plasma.Later,THAYSEN and THORN3)confirmed these findings; and further,they found that the concentrations of sodium,potassium and chloride in the tears are independent of a wide range of variation in the rate of tear secretion;and that the concentrations of K and Cl in the tears are higher than those in the plasma.In their experiments,the rate of tear flow was measured by weighing the cotton pieces which had been placed in the conjunctival sac of the subject and had absorbed the tears for an interval of a certain time.Thus,this measurement of rate of tear flow is inexact.In the present experiments,the authors attempted to observe the ionic concentrations in the tear fluid with special reference to the rate of tear flow,measuring it more accurately by using rabbits' lacrimal glands as the experimental target,and to clarify the mechanism of tear secretion by measuring the secretion potential of the gland with due reference to the ionic concentration and the rate of tear METHODS Rabbits(weighing 2.2-3.4 Kg)were fixed without anesthesia ,and the excretion of tears was provoked by subcutaneous injection of 1% pilocarpine 5 ml/Kg .With the tears produced experiments were performed in the following three stages:(1)Measurements of ionic constituents,and osmotic pressure of tears with due reference to the rate of tear flow.(2)Observations of the relation between ionic concentration of serum and that of tears,especially after intravenous infusion of salt solution .(3) Measurements of secretion potential of the gland with special reference to the rate of lacrimal flow.
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No.1 of the histogram represents the rate of tear flow which appears spontaneously before the pilocarpine injection .It is demonstrated in the figure that the ionic concentrations of tears remain on the respective constant level irrespective of alterations in the rate of tear flow , except a slight increase in K+ concentration at the increased rate of tear flow . Na+ Cl+ concentrations in tear do not differ very much from each other and Na+ concentration is very close to that in serum .The mean ionic concentrations of tear and serum samples collected from several animals after pilocarpine injection are given in TABLE 1. K+concentration in serum is found to increase after NaCl infusion,probably owing to the migration of cellular K+in exchange of Na+ which penetrates into the tissue cells. 3.Secretion potential of lacrimal gland with special reference to its salt secretion. By measuring the potential between the indifferent electrodes placed in the conjunctival sac and in the subcutaneous tissue of eye lid respectively,the resting potential of about 4-27mV was detected.The negative side of the potential is located in the conjunctival sac,while the subcutaneous tissue is on the positive side.The resting potential remains almost constant at least for 5 or 10 minutes,though it shows a slow drift and also large individual differences.By injecting the pilocarpine solution into the animal,the lacrimal secretion is provoked,and the potential presents a large negative change(7-22mV) which follows a similar time course to that of the rate of tear flow,and thus this potential change is named"the secretion potential". that the peak of secretion potential somewhat lags behind that of the rate of tear flow.Comments on this lag of time course of secretion potential will be given later under the article of discussion. Effects of KCl and NaCl infusion upon the secretion potential were examined. FIG.7 is an example of the potential measurements during KCl infusion.The resting potential decreases after the beginning of KCl infusion by several millivolts,and remains almost constant at a certain low level after 40-50 minutes of KCl infusion,when the K+concentration in serum attains at equilibrium.By injecting the pilocarpine solution,the secretion potential is provoked on this lowered resting level and changes in association with the rise of tear flow just as is seen in the control experiment without salt infusion in  FIG.6.  FIG.8 illustrates an experiment in which effects of infusion of 10% NaCl solution upon the secretion potential were observed.The secretion potential was provoked by a pilocarpine injection at the beginning.The injection was repeated to maintain the secretion potential at a constant level.After an equilibration was attained,the infusion of 10% NaCl solution was performed. For the case of K+secretion,the constant,k,is not 1.0,but about 1.5.
